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(57) Abstract: An information recording medium 
exhibiting high recording sensitivity at the time of recording 
information and excellent recursive rewrite performance. In 
the information recording medium (15) at least comprising 
a recording layer (104) capable of recording and/or 
reproducing information through irradiation of a laser beam 
or application of a current, and a second dielectric layer 
(106) formed on a substrate (14), the second dielectric layer 
(106) contains Ml (at least one element selected from Sc, 
Y, La, Gd, Dy and Yb) and O. 
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2 3 y 

D) (mol%) ^Ut^^, y«2O^y^95(Df5ia^^'^^0*b<, 30^x^ 

100-y 

2 

e f 

M3 O (JJ§C^%) »Uc#ia\ e, U sRXfe + i+slt^fh^fh. 5<e<40, 0 

g 100-e-Fg 

<f<25. 0<g<85, 25<e + f+g<95<Diaffl^&3^#W3;U/\ ) *fc, M2W 
«#:jgl06(D|a^^m^^:(Ml O) (M20) (D) (mol%) hmJzM^, z 

2 3 z 2 w 100-z-w 

, w^t^z+w^^t^ett, 20^z^90, 5^w^75 N 25^z+w^ 95C0|bH^§ 
fll2M®f*S 106(7)111/?^ 2nm~75nm(Dt5HP fc 3-efc^^^W*b<, 2nm~ 

nmt^m^ir^p[^fj:^ 0 mmmi04^ {?!j;UiGe, Te, M4(fIU M4J2Sb 
XJ&J&X%% 0 J^l^te, fBMl04», Ge M2 Te XmSflZttPtXT&mX 

A B 3+A 
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|B^jBl04^wW.^^(Ge-M5) M4 Te ({5.U M5{iSn^OTb^)^jl 

A B 3+A 

f*4^A^40), lol. 5^B^7U'90*L<«2^B^4)-e^^dW*bV\ 

IBM 104 mx.i~£ShbM6mi^ M6iiV, Mn x Ga, Ge, Se, Ag, I 
n, Sru Te, PK Bi, Tb, Dy^^Au/^ib^teYb^^K^— 0(D^£^) Sr^tf *T 

b M6 0j§^%) -e^^^#Pf-e^-e#§o xa*. 50 =gx^ 95^ittf^ 

x 100-x 

fcitt, fBMl04^^^^(^^i#^K+S(O#^i:^^<^tt4«fB«#:i5(DS 
l*3^Sr*£<-C€\ S:^fB^S^tt^#^^o -^©tp-e^, 75^X^95(D 

^i^tttttigi6©sw/j^<^o Lfc^o-c, mmmio4(Dmmfe, 8n 

^i-§^ir^-e#§ 0 £<£>#£\ fBMl04<Z)|Ijf:«10nm~40nm(D$5Hp fc 3-efe^ 
Btmm 108«, fBHUg 104lc!RjR$tb53tefl:SrJi^:$*5^V ^ft^BJJfcHMBSrW 
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^M£rfflV>5^£/^-e#5 0 ^f Cs Al-Cr, Al-Ti, Al-Ni, Al-Cu, Au-Pd, A 
u — Cr, Ag — Pd, Ag — Pd — Cu, Ag — Pd— Ti, Ag — Ru— Au, Ag — Cu — Ni, A 
g — Zn— AU Ag — Nd— Au. Ag — Nd— Cu, Ag — Bi, Ag — Ga, Ag — Ga — In, A 
g-In, Ag-In-Sn^fc{*Cu-Si^V^ofc^^fflV^§^^-e^o #^Ag^ 

RMmio8tm2nmfcmio6<Dmi^ wmmio7^mm^xhxw ^m^, 
#b« i o 7 m « , s#t a 1 08 mo v ^xmm vtcum-^mmmm^m ^tm&m v ^ 
%z.t&x%z> 0 &Mmio8KA & &&itm\^tim&. ^mmio7\z.mx.UA\, 

«Al^^fflV^^i:^-e^§ o #®Jgl07im, Cr, Ni, Si, C^^cHf^, 
TiO , ZrO , HfO , ZnO, Nb O , Ta O , SiO , SnO , Al O , Bi O , Cr O , G 

2 2 2 25 25 2 2232323 

a O , In O m<Dmt^^^^-t^X^ 0 C-N, Ti-N, Zr-N, Nb- 

2 3 2 3 

N, Ta-N, Si-N, Ge-N, Cr~N, Al-N, Ge-Si-N, Ge-Cr-N#(D^fb 

3 

l^/¥fi3nm~lOOnm(J:«90*L<^lOnm~5Onm)(D$5HP fc iI-efe§r^^0^b 

c 

jBl04^#^ B ^g^§^(DS#t^R (%) J3\ R <R ^/ci-r^^W*bV\ 

a a c 

c a 

tt^^^^^^^ R , R 0. 2^R ^10^Ol2^R ^40&Mtc.-fZ-tmi-lk 
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LC O. 2^R ^5^ol2^R ^30%ffitiir^b&£*)&&l,\<\ 

a c 

2 2 

j^wc, site 108. ^c{»Biiio7±^, M2mmfcmio6&mmi-z>o M2 

2 3 2 

sio6«, ^2fim^jBio6^«j^-r§^M^^^^v^y^^-^Vh^, at 

-e^ 0 jfe*3, ^2fim#:jgio6^ifi-^^(D^/^^^y^^->fVh«, 

Ml M2 0 (JD§C^%) £^£*b5#£\ h^m^tt-^tL, 5<h<45, 0<i<3 

h i 100-hT 

o(Dmmiz&z>z.bmi^<. 2o<h<44, o<i<26<D^mi^.h^t^xw^.i, 

j 

M3 O tm&tlZ>M&, U k&t^j+ktt-tttJPtb, 0<j<50, 0<k< 

k 100-j-k 

90, 20<j+k<100CO^m^h^t^B^<, 3<j<44, 0<k<82, 21<j+k 
<95<Dma\tt^b&£Qm&A\ ^2ftm#:«106^J^i-§^(D^V 

^y^^-^Vh^, m^Mi M2 M3 o trnztizm-et. u m, n 

1 m n 100-1-m-n 

RTn + m + ntttl^tl^ 0<1<45, 0<m<30, 0<n<90, 20<l + m+n<10 
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#—?l?hi)K U^(M1 O ) (M20 ) (mol%) bm&tlZ>m&, sf*15^s<l 

2 3s 2 100-s 

m2mnt$mio6&}&mir%m<D*^y¥y>^— ^vh#\ »j^(mi o ) (d) 

2 3 t 1 

oo-t 

^^-^Vh^, m^(Ml O ) (M20 ) (D) (mol%) bm£tl%Wr&, u, 

2 3 u 2 v 100-u-v 

v&t;u+v(i^^|l, 15^u^95 N 0<v^80, 15<u+v< lOOCDiSffl^feSi 
fl2$f^#:JBl06te\ Ml O x M20 x ^fcteDcD^-* (D^/-^y^^— 

2 3 2 

£ c ^2$tflMfcJgl06f3u Ml O „ M20 , ^{*D(D5^V>-f flfr<Dik&m%: 

2 3 2 

m^M/c2^^^/^^y>-^-^vh^3^^^N^^y^^-^Vh^^, 

2 

2#BjBl05^|f-r^ o H2#BJBl05J3\ ^2ftm#:jBl06^|WI#(D^-t?^ 
8ft vC, H2fim#:Sl06, ^^2#Bjgl05_ht^ feHUgl04^cjgH-£ o 

tB»aio4«, ^cDiaj?£ taker, Ge-Te-M4^^^§^^^y^^— y 

Ge-M5-Te-M4-^^^^^V^y^^— £Vk Sb-M6^^^ 

jfes^-?y^y>-^— ^Vk ^yt^Te-pd^^^^^N^^y^^— ^vh£, 
— o(DmM^fflv^^-?5/^y^i-^r^^j;oTMj^-et§o 

Ge, Te, M4, M5 N Sb % M6, 3;fcJ3Pd<Z>#^ O^s^U^^— ^Vh^^cD 

mM^fflv^T^ll^#^^^^^y^-t-§i^^^oT?f^i-§r^-e^ 0 £fc, we® 
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Jgl04J3\ Ge, Te, M4, M5, Sb, M6, ^fc«Pd(D5^V^^^(D^^^|a^^ 
S^cWC, IBM 104, *fcf2^1#ffi/il03_h^ ^lfl«^Jil02SrJEgl!|-t-5o 

m (mcm^mm^mm) wtt^tmmm&mimmtm 102 ji^m* l-c* 

mm<D^m2Xi^ ^mmmmmmmw-^-mmm-r^ mm<Dj&m2<Dm 
mmmmm2(D-ummm^m2K^i- 0 mmmmmm2^ }\m^h(Du—^ 
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o 

mnmmmw-22xn, ^i4_h^^^iS2o, 19, i7m&ii-^ximikmm 
$tvfcNa(N»N^2^mi-i^)<DttM2i, is, jgifi#«23, Rx^mm 
mi3\c£<omm£tix\^ 0 ^x\ u—^\?—j*ii(DAMMfrbmx.x(N-i)m. 
B~£x<DMimmm23, mmmismr. u—*?\?—j»iKDAMmfrbmx.xNm 

fd. ^hmmRximm^^^x-h, mmfDMmixm.m^tc^Rnmmtm 
mxh^ 0 

3fe#^«2o, 19, i7#«, mm.mmmm2<Dnmmm23, mmmis, 21 

19, 17^<Dj?£te, *j-#)W^XC0^ PtNAtV- iftr— -AllCD^g; x iaot* 

O^(D80%^^Lfd^\ AZii AZ= X/{2(NA) 2 }«m X =40 
5nm, NA=0. 85<D^#, AZ =0. 280/zm£&«9, ±0. 3 ;t m^rtM,&$§^f*I 
ht£%o ^(Dtt^^ ^(DM&ia^ 3fe^ilS20, 19, 17^(D/¥£teO. 6/zmi^_h 

-efes^^j&s^^-c^ ^itf |gjg 2 3, ttMi8, 2imt<Dm<D$m\^ nm^ 
^m^^xu—^\f—j>,ii^^mtmmt^x^i-^t^m^.^\ ut& 

oT, ^^g|JB20, 19, 17^0J¥£<D^f+te, ^W^X^f^-e^r^^pfcg ( 
7fe^itS20, 19, 17^«oV^C, W-iftf-All(DAltfllJ(D^ffi^«, 
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N<D i f&m (K- 1) tSfRJSSrSiaLfcW— Iffcf — 1 ^oTIB^S 

^lft^s^^^Ntt^jB^v^^^^ s^jB^-f^fime (rom( 

Read Only Memory) ) , fe£V ^31 HI<£>#.#t&#. BTf^jifSM^ff M (WO 
(Write Once))^L-Ct)J:V\ 

mimmm23^ u-^\f-^ii(Dxmm^)\mzMm.^utz.mmmw-m202 

, ff!3#fiJB203, H1IBM204, |?4#ffijg205, H±S#tJg208, &t«SM* 
f&3lEJg209£r#&5o 

f!3#ffiJB203fm, Hit^Bl^lll#ffijBl03^^1#(DM^fflV^-^^ 

o Jg4MJl205^te, mfe^Sl^^2#®jBl05*fc{iH2f|«#:jBl06irsI 
#(D^(D^MV^ri:^-e^ 0 ^/c. ^4|fffiJg205©JBy¥tt, 0. 5nm~75n 

H4#BjB205<DHj¥^(Df5HP fc 3^il^^^J;oT, ^l|EM204^^Lfc 
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A 

B 3+A 

^lfE®S204« w m^(Ge-M5) M4 Te pT^^M 

A B 3+A 

&&h. O<A^6OUt)0*U<tt4^A^4O)^ J.ol. 5^B^7U5»*L<tt2 

^B^4)-e^§^^^w^uv\ 

^S^|B^MO^^^W-if3fe*^iiJ^-fr6^fe.miff#«23(D^ai 
#W*b<, 2nm~8nm(D$5Hp fc g-efe§r^^J:«90^bV\ 

-e^i-5^^-C^5o HlfEM204(D|^/¥{i5nm~30nm<Z)f5HP fc g 
Jgl£OH-JS208te, ^lfE^jB204^p^iR$tL^3fea^ii^:$-fr ; 5i:V>5^ , ^W* 

mrn*m-rz> 0 ts/t, ^i^*i-jB208^, mi?EM204T^cfcf^^^^-^:m 

mlfEM204^#| a H «^L^-r<'r^i!V^5f^W^f^#i-§o ££>^ n 

^ isms 208<d#^- « , mmmm i ^jh-s i os ^ ^©wisi-^ji v 
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S*j"S208(Dj^ff^, ^lffM23(DM*^-e#^itr^<i-^/'fe, 3nm~15 
nm<D$gffl faXfo&Z.bfiW~£.L,< ^ 8nm~ 1 2nm<D$SB faX&&Z.bfc i«9^f*LV \ 

o^lif^Jg23(DS^^^T^,$fe^mift#S23(D^ii^+^^^o 
^^^S209{»m^^^t),mift#S23©^^|^S«a^^ 

mm23<DmmmT (%)t, mmmm204^m^n^x^m^-(Dmimmm23 

c 

(DmmmT (%)b&&im<irz>^b&x%z> 0 MfoMia^ mmmmm209&m 

a 

x.z>mimmm23x^ mmmm^m209^m^^-m^it-<x, 2%~io%@s 

M^S_h#1-£ 0 ^ M*!«Jg209te, l?B3iUg204^£Lfc§^$J 

mitt ^fetJc^-frS^j^^i-^o 

M^M«209(D©ifr^n RXtmm&m tt, miff «I23©11*T 

t t c 

T^feSfW^O^^-r^c^, 2. O^nlok^O. l^mtcir^tmi-^< 

a t t 

, 2. 4^n ^3. Olok ^0. 05^fci~^^^ £«903;U/\ 

t t 

S^lifijB209(D|fj¥L«, (1/32) ;i/n^L^(3/16) ^/n^cii(17 

t t 

/32) X/n^L^ (11/16) ^ /n »® H " t^WtU , (1/16) X/n 

t t 

^L^(5/32) ;t/n£fc«:(9/16) X /n ^L^ (21/32) X /n <DmmftX& 

t t t t 

jg209(DJS$ff^n #"!jx.^350nm^ X ^450nnu 2. O^n ^3. 0(Cjg^<h 

t t 

ICXoXs 3nm^L^40nm*fcte60nm^L^ 130nm<D$5Bl^fc£r<^W*L 
< „ 7nm^L < 30nm^c^65nm <L< 1 20nm<£>4BB |*|-e£>5w ir^S J^f^LV ^ 

zb\zt£z> 0 L.&z.(Difcmftxm&z.bK£.ox, mimnm23(Dm^mT rxit % 

c a 

&iz.m<irz>z.b&x%z> 0 

%kM^M^M20mm, WpL^TiO , ZrO , HfO , ZnC\ NbO JaO, SiO 

2 2 2 2525 2 

.AlO.BiO, CeO .CrO.GaO, Sr-0^<D^f[^£fflV^r^-^§ 0 ^ 

232322323 

fc. Ti-N, Zr-N, Nb-N, Ta~N, Si~N, Ge-N, Cr~N, Al-N, Ge-Si 
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O % ROTiO ^ttttW&m^ZZbibW-t.l'^o Z*lh<D&n&m$r*&*&<{n 

2 2 

= 2. 6~2. 8), m^#»/J^V^(k=0. 0~0. 05)fc&, HHi#J8236D^W 

c a 

40<T lo40<T S^ffe*t-ri:dW*b<, 46<T _B.o46<T &ffift~f-Zk&£9 

c a c a 

IlfS«23©iji$T ROT fit, -5^ (T -T )^5^mtcir-tmi-^<, 

c a c a 

-3^ (T -T ) £3&ifo^k&£Qm£LAt\ T , T k\Z£Q 

c a c a 

, i^— if tr— Aii(DA#J»fefllfi #JB23J;«9^v MWmfcSif «S©|B»S^© 
iH, Ilfff«i230llESi2(M©^iia5^*©^bO^/J^<, & 

cl 

U«^l|B»S204^fi@tB-C*>54&^©SI**R (%)fi±,R <R -Srffifcl-^ 

al al cl 

cl al 

?E»S^#tt^#e>n§J:55-^R ,R fit. 0. l^R ^5lo4^R ^15^«fc 

cl al al cl 

i~ri!^W^b<, 0. l^R ^3£_o4^R ^10^fci-r^^j;«9^bV\ 

al cl 

*f\ ^14(J?£tf50!l;Lfcf 1. lmm)_h^(N-l)S©tff«SSr, 3fe^«te«r 

^L-cjiii#;«Ji-r5o ffif«Stt, msm. *fct*#/gj£a>e>fc!>, fit, 

S^tttflg^ftM-h^MbT, Jt©«iaR14SrlHME§*'r»llBSr^— Idiitf 
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mm(DMmi(DRmmio8tmmco^mxnmx^ 0 

m#:jg206i3\ mm(Dftmi<DM2mMfcmi06tmw^mxi&}&x%z> o 
m\^x, mizcMm208itfznm4mmfcm206±K, m4%-mM205&fflgrz> 

JgftvC, Jg4Mg205_L^ ^l|B»S204Sr*«-r«„ £SllEfiUg204}2. ^ 
KJ&KfZXs*y*y >^—^y b&m V vC, mM<DMWt 1 WEiiUg 1 04£ 

mmm i on§2$t®#:js 1 06 £ pi«©^«fe-e^^-e#5 0 

JRV»T, ^3|fffiS203_htC H3fim#:jg202^|fi-^ o ^3f|«#:S202tt 

, mmmm i <^2ff s#;jg i oe £ i^i#<D^&-e^-e#§ 0 
xmw vtc^mxnmx^o 

fc*5, ^3M«f*JB202^J^Lfc(D^ > *fcttSWJgl3^j£Ufc©*>, iKHlz: 
JSCT, ^lfBM204(D^B^ H e B {b$«IU^t:X@^foTtJ;V\ i§lfE& 
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4te.>fB^fb<^-iftwai<Df!w 

ftfgjB23, ,JU/jSWJBi3^ra:, llit(D^tgl^:U?2-eife0j!bfct>(Z)^^l#(DM« 

, JglMJl303. ^2|B^«304, Jg2#BJl305. Jg2ffm#:Jl306. _KlIF||2K 
#tJB308^{i^ o H2ff #jg25«, MS 13, Hl'lf #«23, &I^^|itJBl 
7£rjtii§Utw— if if — l m J;oTfB®#^^ff t>*V5 0 

b&X%Z> 0 ^e>0«tg^oV>-Cfe, ^(D^KD^lMmf*«102^IH# 
Xh&o 

mimm^m302(Dmmn. ^hv?xmzm~3<&rmz£9, m2mmm304<DMs 

-e#5„ ^nh<DmmRxfi&mz.-D\^xh, mm(Ditmi<DMmmmio3t 
mmx&% 0 

^2MiB305^«, Hit(D^l(D^2MjBl05^^(DM^fflV^^^ 
-e#3o ^^(D^f^OT^^oV>Tt>, ^ife(D^||l(D^2|?-ffiSl05^ 
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06kmwxfo% o 

Jg2!B£iUi304<Dfl||/fL{3:. *(Dttm*WMWj:mmt&&Z.1rttmm%.&. 
Ge M4 Te ) tteft$ftJg25c£>iE&J8a£ritS<1*5fc«>, 6nm~15nm<D 

A B 3+A 

®ja304^#V^^^«^2tf fRjg25(DS#t*^/J^<^o Lfc^oT, ^2fE« 
jg304(Dji^|f:^, 8nm~13nm(Dt5Hrt-e^i^^j:«9^bV\ H2fE»g 

304^, ^mmsmk&^irttniMz-i-i, Te-rd-o) ^m\^m^, m 
lo^n^i, M2mmm304<Dmmmonm~40nm<Dmmfcx&z>z.tdm 

Jg2£0H-Jl308m % ^ii^)^Bi^H#rf«l08i:^l#(DTO^fflv^ri:^-e 

m2£tmm308tm2mmfcm306(Dm\z. s #M307^gsgbrtj:v\ 
tt^<D^^ t^o v >-o& , mm<D^m i 107^ ^nn-e&5 0 

^wr, s«i4±^H2^ji308^ii-r^ o r^^, mmi4\cu— if if— ^ 

ll^<fcfe(D^rt^^$^TV>§^^«^rtf#^^$ttfc#J^^2^ 
#tjg308^J^i-5 o Jg2£0H-Jg308«, H*g(D?f^l(DSltjgl08^|Kl#(7)^ 

J^WC, ff§2S#tJg308_h^ ^M^CT#ffiS307^j|f-r^ o #ffijg307« 
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^Wt, Jg2£0WJg308l£f;:te#ffiS307_h^ ^2fim#:S306^|f-r^o M 

2ftmf*jg306«, mMmmi<Dm2mm,i$mi06tmn<D^mxftmx^% o 

m^^X, H2SMJB308, #®JB307, ^/cteH2^®f£JB306_h^ j&^lO&C 
T^2|flffija305^Jlli-§ o Jg2#BS305J3. »(D?f^l^^2M«f*«106 

i: mm<DjrmxMtitx%z> 0 

^WC, ^2f|«#:S306, £fcteJg2#BJB305_L^ Jf|2fE3iUg304^cJ£li- 
Z> 0 lf§2fB&JB304J^ ^(Dmm^r,fc^<^])>^^— ^Vh^fflV^, HJfetf) 

g^T, Jf§2fB®JB304_h^ ^^CT^l#ffijg303^|f-r^ o 

s 30 3 « , mmconm i » jg2ftm#:s 1 06^ ^cd^^^-c^o 

^ivC, H2fB»jg304, ;£f~te^ljf.®jg303_h^ ^lftm#Jg302£rJEfcl^t- 
3o Hlfim#:«302«, ^Jfe(D^l<Z)||2fim#:JBl06<klRl#(Z)^-e?f^-e^ 

02ttfg«25^^i-?, o 

^WC, H2ft#JB25(D||lf|«#:«302±^^;^glSl7^?f^i-§ o ^ 

m#:»302Ji^M*bT^tV^-bbfc(D^,TOI^j!^^§r^^J:oT^^ 
^db\ ^^^l«17^w-if^-i,ll(D^rt^«X.§^^«, 

m^zx, m2nmm304<D±w&ffiM)ik^%WMikj:m&n^xt>£\s\ M2 
mmm304<DffiM}4kfe. ^—^—^mMir^t\cx^xn^t^x^ 0 

mmi7±\^ mmmm^m209, mmMm208, fg4Mjg205, mmmm2o 
4, jg3#ffijB203, Rxfm3mmfom202&z.<Dmmx!$.mirz o z.<Dt%, >&mz 

mCXm lfcMm 208£f§4#ffig 205<D ffl ^H4Mm^S 206^HLTt>iV \ 
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xmm isttm-eM&^Zo 

^*d\ M3m , mfom202&)&misfz.cDib, ^.tz.\±mmmi3^ : mm^tz.(D^, &m\z. 
j^c-r, mimmm204(D^w&ffiM*ik^%®Mfcj:m&n^xh^\ mimm 

■utt, m3mmtfcm202$:f&misfc<Dib, ^tcirmmmi3^nmvti^. &mz 
j^ct, ^2iBM304, RxfMimmm204CDi£m&^M}{k^%®M4k±n$: 

f H ^i-§fcfe^^^i/-ifV^r7-^^<^M[B]^^fc*6, M2mmm304$: 

^_h(Dj;5^bT, mm^mmi^24^m^x^ 0 ^mmmmic^^xi^ 
, frm^mmxmkvxxs^v^ym&m^^K ^Km^fb-rM^mmm 
, 4^y°^—T4>^m, cvDfe, MBEmm&m^z.bh»jmxfo% 0 

mmmmm9(D-^mmm^m4i^ir 0 mmmmmm^ mm<DMm<Dm 
mtmmmstmn, u—^—^ii(Dmm^^xmm(Dmmn^mm^ 

m mmmmi£2m^ mm6±K-mmvtz.m mmi6t^-&U28^K mmm2 
7&jn^x^m&titim}&xhz> 0 

s«28^«. mm<Dnmi(Dmm4tmmK, Mz-i^ t$v#— h^r^/v? 

mu26(DMimm>fcmio2m<Dmmi<a^ ^m^ft^xu— 
(Dmftmm$c,£nx\, ^xhx\< \ mm26<Dmimmfcm io2mt£LMm<Dmm. 
Rx^^-mm28(Dmmm27iMbRMiM(Dmmi-i, ^mx&^tmi-^w s 
m26Rxi^— mu28<Dttm-ti,x^ fc^&-mmmz.&ti. i&^hx^^t 
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mm~0. 9mm(Dt5Hrt-e$)§i^^W*bV\ 

o 

^26O?£tf*0!l;tfiO. 6mm)±^ ft #®16Sr^-fS 0 ^<£>t£\ 

26tci>— iff— Aii^<fefeo|grtSi3as^$^rv^»^icFi,|grtflt^ 

mmmi^mio2, jgi#Bjiio3. m&mio*. ^2M«io5, m2mmfomio 
6, s#tJgi08^jiR^si-§ o j&*3, !&mz)&]^xn2Mnfomio6bBCMmio8 

o 

mz. mmmi6$mmtsfttcmm6RT$jf^—mm8(mt5mMx.m. 6mm) 

6355^$ti / fcStg26(3l«f*$^r5r^-C#5 0 

^5b\ ^K26&tj^5— stR28Sr«^$*feii, Closer, mmmio4(D^ 
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mmmmm2tmm. yrm^h^u-^-j^iKDmMK^xmm^mmn^ 
xmmistitdmmx-hZo 

musonmmxmm^commxh^o mm3oia-z, w&i4tmm^ m*.t£. & 

mmo(Dmmm2im(Dmm\a^^m^^xu-^-^m<tcbb(Dm^ 
m&Bf&ztix\<^xh&\ mmo(Dmmm2imk£Lttm<Dmm^ ^mx&zz. 
k&&i£LA\ mu3o<DttWkvxfe, fc^ftL-mmmzmti, i&^bx&z^tfr 
tfv*—tf*—bi)miz.mmxhz> 0 mm30(Dm^n, ^tsmm^, 

R^nmt?>M%£fc31<Dm£&l. 2mm@I^J:5, 0. 3mm~0. 9mmOfBH 
ftXfo&Z.kmi-tiLsW 

mnmmmmm, vxr\mm^ttm^^xm&x%z> 0 

mm26[cu—^\f—j^ii^m<tc^(Dm^Mmm^nx\^m^a^m^M 
t>mm^tm\mmmm23^^^ a jy*^m, mm.2Q*mwmnft\- 

SBgU ^3fim#:S202, H3#BiB203, JglfEM204, H4#ffiJB205 N Hi 
^Itjg208, »«SiS209M^jBi-§ o ^*d, i&^O£CTf§4MJg20 
5^^lS*|-jg208(Dr 3 1^H4M^f*S206^IIbT^J:V\ 
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mm<DKm2tmm-?&z>o j e<o«(N-2)«©fsassr, yt^&mm&frvxmik. 

^'ftfftS 2 1 _L^M?LT, H Iff f&Jg 23£rj£JItSU^R26Srff fRJg 2 1 _h 
-BrT^tV=i-M.fc(D^, #flt^fb£i^£J;v\ ~£fc, ft #«21_h^^fe^ 

mm26Rximu3o^mm^t'^ ^tosc-c, n nanus 204^^ 

Vvf, N = 2, i-^t5^2|a.(Dtt#jg^J;oT«^^fcff #fE«^f*O-^tJ^0j! 

•rso ^Ji^>^6(Dff mmmmm2(D-ummm^me\&ir 0 mmmmmm 

£<>xffim<Dmmft&$mmte2mft¥mmmmmmfcx&z>o 
mmmmmm2i^ mm26±icnim #«23, s«3o_L^H2t# $wg25&sf 

«U S*Jg27^LT^^Lfc«^'CS>^ 0 

S«30(Z)||2SttiB308#J(D^B^« N ^S^^CTW--iflf--A^<fcfe(Z) 
0gft^^&£;ftTV>T*>J;V\ ) S«30(Djg2£C#tJB308»^#J<«B«, ^ 
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*fc, ^«30(@$^^i|^^o. 6mm) _h^, Jg2t# #S25^f§ 0 r<Z>£^\ 

s«3o tci-^ — iff — a 1 1 &m< tifr<Dmftmfim$tisfox\s ^ « , m i*a si 

ESU ^2M*fS308, f!2$tm#:g306, Jg2MJg305, ^2fE^jg304, Hi 

#®S303, MimMfcm302&imik%Mmi-z>o &%&zi&tx$52R&tm3o 
8tm2mm^m306(Dm^mm307^m\^xhx\\ ^m^m^mit, mm 

mm-, Mimmm23&mm^frmm6bM2mmm25&mmistimmo^ m 

m)^m®&mmm(DMm&mimmm23Wcnm2mmm25±KWjtiisX.m 
m26tmR3o^mm^x^>^-hvtc(Dib, mm^m^^txw ^ m 
immm23&tctem2mmm25±K^mbM&<DMm%^-Kmitiu mm26t 

wm ! &mz.fo]^xM2mmm304, Rxfmimmm204(D^m^^t^^ 
®mikT.m$:ftoxh£^\ ^m^, mM(Dftm3tmm<7>m&\z.£i9, m2mm 

^.hoi^t-bT, mmmmmi£32&wmx%z> 0 ^mmmm^^^xn 
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(D^fcVK/l^r-^33^ ¥*£ti^— if35, &W*Hft:W— if 35d^WI*$tb5W 
— if If — Al 1^3fei"S^l>^X34Sr#^53fe^y K36Sr#^L5o ftf&fSiW 
#:37tt, il©fil, 2, 3, 4, 5, &t56^ttMU^:fi?#|B»jftftreS>«3. 
mtftS««16). ^c^m<Off#S(^Jx.^lff^«23. fl2ttM25)£- 

«-«n>^x34tt, i/— if if— j*iitttmm±\zMyt*rz>o 
mnmmm^^mm^mm. Rxi±m^mm^ w— iftf— aikzv-^ 

— ^ i^I7— <Dtf— ?;<X7— (P (mW) ) tlS/^-O/MT^/^- (p (mW))t 

P b 

l^i^5ryaottT3o tf— t^y— ©v- iftf— AiiSrflMti-S^tcio 

c 

— (P (mW))^0it, OmW~t°- ^17— (DfSffl<£>^!7— l^/M^oTSfg^ 

B 

<dw— if if— j»iKDm#\zj:oxfcmr*r— ?<Dft^mi£iMgt&&m&&\it?^ k 

ntks<v— (p (mw))iu #£^!7— oi/— 4f t"— Aii£J$tti-5-£&U;oT# 

r 
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tttfo]slsX34<Dffin&NAt3:^ iff— J*(DX7$yh&&0. 4 /i m~0. 7jjm© 
$5Hrt{-l«i-§fc>6, O. 5~1. KDtSHrt(J:«9^L<», 0. 6~0. 9cD$5Hrt 
)XhZ>Z.bW£^\ iff — ^lKDfcftte, 45Onm^TU t 90*b<^, 35 
Onm~450nm(Dt5H^l) X-&Z>Z.k&&&L* \ tt#^fS^i-§^(Dff #fE^#: 

m/1&~20m/1&><D%mfo (J;W3;lXi2. 2m/#~15m/#<D$5Bf*)) T?*>5 

o ft£f*. HlfE«S204^ioTS*f$^ iM«13^j®LT#fcW—iff--^ 
H^rfflV^Tff5o ^2ff#jg25^b-CfB»^f5l^i-f*, W— iff — A116D^,& 
&02fE£Ug3O4{^:bii\ MJgl3, ^lffif i«23, &tBfe^ftt«17£M 

ft*5, S*R14, 3fe^9-HiS20, 19, 3fcttt7fc:, 1/— iff— All^<fcfeCD^rt 

/w- ^) ^f;frtvob,};i>u ^v^6D«ffi(^K) imfc>4vOf>J;v\, *fc. 

fe»tti£te, w— iff — ah^o~p (mw) (Dmx^u— mmu d-7)^m^ 

p 

149 i um(2T)^^0. 596 ,u m(8T) tt07^'i>.ff ^fB^U 
fB^-^^tff^^, ^I^m^^o^jy^ (-^-^fig^i^) &*>r.MV*wVV 

P b 

ft5J:5&5£Uh„ ~<D^(D:i:}gp SrfESM^1-3 0 

P 

ft-^Stt, iff— iai<gr0~P (mW)(D^Tv-?r7— ^— 

P 

O. 149jum(2T)£0. 671 /z m(9T) (Dff ^^IC^Vv— ^^3S^cl0tU^SfE®b 
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, ft«iC2T^#*_h##b/t»^©2T^#©MSE*rC©^#SIB (carrier level 
) tH&^MM (noise level) <DJt (CNR (Carrier to Noise Ratio) ) &*><?h? 
A7t7^fftfJ£t5^tiaotf|ffiU' 0 CNRtf^V^^ff-^S^ 

P 

149jum(2T)j&>£>0. 596 /z m(8T)*-e<D^>-yAft^|^C^ 

m<D^m^y^im^M^3%mmir^m^m^\Mim^±mmtL,fc 0 p , p , p 

p b c 

B 

2 3 

44te, S«39_L{dT^m*40, mifim#:jS401, ^lfE»Jg41, |g2fEliJB42 
, ^2Mm#:Jg402, _h§pm«43^JIII^^jgbf'#it-efc§ 0 TiM*40, RXI± 

Mmm43^ mimmm4u Rum2mmm42icmm^mair^tMcnmir^ 

o fc*3, ^lfl«#:Jg401^^1fSM41^^Pi-§«^^/V^-4^Mb, 
ll2M*#:ji402{i||2fB^Ji42^R1*Pi-5«^^vV=¥-S^Si-5^:^^ 

mmmm4i, Rxim2mmm42i^ mm^mmcx^m^i-^^-^m^x 
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nnmm<Dnm2(Dmmmm204tmm(Dun, m2mmm42<Dmmmm<D 
MM3<Dm2tmm304tmm<7)ttm&mv^tt)^z> o 

^l|aM41, RZ$M2mmM42l-±, ^^f^%M(D^m.2(DW>^MMM2<d4, 

RTimM(Dftm3<DM2mmm304bmn<D^m^Km^z>o 

*fc, T§P«ffi40, RXf±%mm43\a^ AL Au, Ag, Cu, Pt^W^MW 

#s^^^fetuTf*. M^mmm, ^^tv— tv^s*. cvds, mbe^ 
3<Dmizfe, mian^i, RTfm2mmm42iz.mms</^&m\\-r%fcmz.s</^ 

^mM48^^y^-47^l,Xmm.^n^o Jf§lfE®dg4:L ^t/H2fE^jB4 

2o+B^b^j;§efeT:feo^b^m-r^^^, T£pm«40£_h$i5M43<Dfig 

mmmm4i^tii~im2mmm42^^m mn^m) ^m^^tcmat, 
^y^47&m^x(*4^49fem<)nmm\zmw,s</^&wM^ nM^^ 
dmM£tiz>uft<Dumt)K nm(D^^tnmxm<. K^M&xvmmm^ 

^itsM4i^# l f H ^g (D ^ (D ®^e^r , mmmm4um^m<D 

al 

^o®^t^r , m2mmm42&#M,mm(Dm&<vm,mmr , ig2teiiJB42 

cl a2 

^^(D^-^iS^tfft^r ^-f-§ o r <r <r t>U<«r <r < 

c2 cl c2 al a2 cl c2 a2 
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r ^L<ter <r <r ^b<«r <r <r ^&5££fcJ;oT^lfB»JB4 

al c2 cl al a2 c2 cl a2 al 

lbfg2fflgtM42<DlB&m.<D%Q^T +r s r +r , r +r , 2fctfr +r ©4o©^ 

al a2 al a2 a2 cl cl c2 

in*. m^mmimmmmmmfc44tmm<DMf$mm£tix\^ 0 &*<d 
^m-tz-ticxoxn^o 

xmtftzth&o TFuxmfem&55fc£V) s mm.mmmmmm^5i<Du-^m52, 

<Dmn<Dmmn$L$:ftyz-bfrx%z> 0 
mmmi 

^mm<Dx^)M,m^mm(D^m^^^x, mMm&m^^xtshimmimm-t 
mmmi) 

mmrnixi^ mKDmmmmmms^mu M2mmfomio6<Dm^ mm 
wmtkm 106 (Dumm^m mm i6&^t?mmtmmm 5<D^^^m 

tctbcomftm ($!£20nm, h^^tV^O. 32 M m) ^m^titc^V^—^— h 
SMSl08^L-CAg-Pd-Cug (/f:$:80nm)^2^m#:Sl06(if:$:10 



WO 2006/051645 



42 



PCT/JP2005/0 16324 



~20nmh WB®dai04£LTGe Sn Bi Te Jg (J?£ : lOnm) . ^1#BJI103£L 

28 3 2 34 

T(ZrO) (CrO) S (J?$ : 5nm) % ff§lftm#:Sl02^LT (ZnS) (SiO ) Jg ( 

2 50 2 3 50 80 2 20 

ff£ : 60nm) ^HR^/^5/^y^&^J;oT^jgb^ 0 

h (a:^120mm, /¥£90 /z m) &%&lW§MfcM 102lZ.S$$mV\B\fe&1kZ>ZZ:K£iX 
Wfy^;KOllS[i4. 9m/s, 8m/s, ^(2T)«0. 149 » 

m mmmmm5<7)mmmi6<7>n2ffimfcm 106 ©w^, tt^s i6<dib®^ 

S.t^iife«93gL##^tilB<Dffl2#^(c:oV>-C, ^M^4. 9m/s©i^(l 
X)tf>MJH:^m^ HM^9. 8m/s©^(2X) (Z)^^2i^f 0 fc:}3, IX 
WfBfiUSSKloVvrtt, 6mW*i^O, 6mW^J:7mW*i^A, 7mW^_h 
SrX£Ufc 0 Tfefc, 2X-e(0|S^^S^oV^Tfi. 7mW*i^O, 7mW^_h8mW* 

f^X.0t^lOOO|iI^±^O, 500[U^_hl000[Hl^vi^A, 500HI*IS^X^ 

mi) 
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No. 








1-1 


(ZnSWSiCM™ 


O 


X 


1-2 


Dy 2 0 3 


O 


0 


1-3 


CDy 2 O095(Y2O05 


O 


0 


1-4 


fDv^Ch^fZrCMs 


O 


0 


1-5 


fDv^O^soCZrOi^n 


O 


0 


1-6 


<T)v2O0snfY>OiWZrO:p\is 


O 


0 


1-7 


(Dv?OOsnfSiCM«o 


O 


0 


1-8 


CDv70^)sn(Hf07 , )sn 

v^«7 Z^-'.S /jUV. yjU 


O 


0 


1-9 




O 


0 


1-10 




O 


0 


1-11 




O 


0 


1-12 


CDy2O 3 ) 5 0(HfO2)25(SiO2)25 


O 


0 


1-13 


(DV2O3)50CY2O3)5(HfD 2 )20(SiO7)25 


O 


0 


1-14 


CDv2O^)^rZrO2 , )70 


O 


0 


1-15 


(T^ChWZrCMso 


A 


0 


1-16 


(DV2OO1 o(Zr0 2 W 

V""-^ x'-'j/ ivjv^^ 


X 


0 


1-17 


(Dv200os(In20^^ 


O 


0 


1-18 


fDv:O0snfIn?CMsn 


O 


0 


1-19 


fDv2O0?n(In7CM«n 


A 


0 


1-20 


(Dy20 3 )io(In20 3 )9o 


X 


0 


1-21 


(Dy 2 O 3 )90(ZrO 2 ) 5 (In 2 O 3 )5 


O 


0 


1-22 


(Dy 2 O 3 )50(ZrO 2 ) 25 (In 2 O 3 )25 


O 


0 


1-23 


(Dy 2 O 3 )50(Y 2 O 3 ) 5 (ZrO2)20(In2O 3 )25 


O 


0 


1-24 


(Dy 2 0 3 ) 2 o(Zr0 2 ) 5 (In 2 0 3 )75 


A 


0 


1-25 


(Dy 2 O 3 ) 20 (ZrO 2 ) 75 (In 2 O 3 ) 5 


A 


0 


1-26 


(Dy20 3 )io(Zr0 2 ) 8 o(In 2 0 3 ) 10 


X 


0 


1-27 


(Dy 2 O 3 ) 10 (ZrO 2 ) 2 (In 2 O 3 ) 88 


X 


0 



(3g2) 
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No. 


fg 2 Rtftl 10 6 (Dttm- 






1-1 


(ZnS) 80 (SiO 2 ) 20 


o 


X 


1-2 


Dy 2 0 3 


o 


o 


1-3 


(Dy 2 03)95(Y 2 0 3 ) 5 


o 


o 


1-4 


(Dy 2 0 3 ) 95 (Zr0 2 ) 5 


o 


o 


1-5 


(Dy 2 0 3 )5o(Zr0 2 ) 50 


o 


o 


1-6 


(Dy 2 O 3 ) 50 (Y 2 O 3 ) 5 (ZrO 2 )45 


o 


o 


1-7 


(Dy 2 0 3 ) 5 o(Si0 2 ) 5 o 


o 


o 


1-8 


(Dy 2 O 3 ) 50 (HfO 2 ) 50 


o 


o 


1-9 


(Dy 2 0 3 ) 5 o(Y 2 0 3 ) 5 (Hf0 2 ) 4 5 


o 


o 


1-10 


(Dy 2 0 3 ) 5 o(Zr0 2 ) 25 (Si0 2 ) 25 


o 


o 


1-11 


(Dy 2 0 3 ) 5 o(Y 2 0 3 ) 5 (Zr0 2 ) 2 o(Si0 2 ) 25 


o 


o 


1-12 


(Dy 2 O 3 ) 50 (HfD 2 ) 25 (SiO 2 ) 25 


o 


o 


1-13 


(Dy 2 0 3 )5o(Y 2 0 3 )5(Hf0 2 ) 2 o(Si0 2 ) 2 5 


o 


o 


1-14 


(Dy 2 0 3 ) 30 (Zr0 2 ) 7 o 


o 


o 


1-15 


(Dy 2 0 3 ) 20 (Zr0 2 ) 8 o 


o 


o 


1-16 


(Dy 2 0 3 )io(Zr0 2 ) 90 


A 


o 


1-17 


(Dy 2 0 3 ) 95 (ln 2 0 3 ) 5 


o 


o 


1-18 


(Dy 2 O 3 ) 50 (In 2 O 3 ) 50 


o 


o 


1-19 


(Dy 2 0 3 ) 20 (ln 2 0 3 ) 8 o 


o 


o 


1-20 


(Dy 2 0 3 )io(lii203)90 


A 


o 


1-21 


(Dy 2 O 3 ) 90 (ZrO 2 ) 5 (In 2 O 3 ) 5 


o 


o 


1-22 


(Dy 2 0 3 ) 5 o(Zr0 2 ) 25 (In 2 0 3 ) 2 5 


o 


o 


1-23 


(Dy 2 0 3 )5o{Y 2 0 3 ) 5 (Zr0 2 ) 2 o(In 2 0 3 ) 2 5 


o 


o 


1-24 


(Dy 2 O 3 ) 20 (ZrO 2 ) 5 (In 2 O 3 ) 75 


o 


o 


1-25 


(Dy 2 O 3 ) 20 (ZrO 2 ) 75 (In 2 O 3 )5 


o 


o 


1-26 


(Dy 2 0 3 ) 10 (Zr0 2 ) 8 o(In 2 0 3 ) 10 


A 


o 


1-27 


(Dy 2 O 3 )i 0 (ZrO 2 ) 2 (In 2 O 3 ) 88 


A 


o 



Z-<Dffi^ f|2itm#:JBl06^(ZnS) (SiO ) ^ffll\^1^:7Vvi-l-m, ZnS 

80 2 20 

2 3 

, RXf (Dy O ) (Y O ) SrfflV yfc^^/H - IX, RXfi2XT*(Dffim6igtb 

2 3 95 2 3 5 

DyO.YO, ZrO , HfO , SiO , RXlIn O (DU^^m^tzM^, Dy O &1Q 

2323222 23 23 

mol%<W>"://H-16, 1-20, 1-26, 3fct*L - 27T?fiJ\ lXV<Dm&6&&&M 
Z.b&t>i>**2fZo itft. Dy O ^20mol%©fyy;H-15, 1-19, 1-24, &TJ*1 
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fc, DyO /5S20mol%j:«9#<95mol%^TW^^H -4^)^1-14, 1-17, 1 

2 3 

-is, &m-2i^£>i-23-m, ix, Rx$2xx<Dmmm&tmvML-m%$:x- 

&33* In O CDftfrVK, Al O , Ga O , MgO, ZnO, Ta O , TiO , CeO , SnO 

23 2323 252 2 2 

, TeO , Nb O , Cr O , Bi O , A1N, Cr-N, Ge-N, Si N , 3;fcte:SiC3rffll v/c 

2252323 34 

£^?>, mm^W^mbtifCo In O (Pffcb?)^ Al O , Ga O , MgO, ZnO 

2 3 2 3 2 3 

, Ta O , TiO , CeO N In O , SnO , TeO , Nb O , Cr O , Bi O , A1N, Cr— N 

25 2 223 2 2 25 2323 

, Ge-N, SiN , ^tJ?SiC^^ig^^^^§/>^<^-0(D^^^fflV^-C 1 b, IWI^O 

3 4 

mmirnxi^ m3comm^mm^24^mu M2mn,fom306<Dttnt, %2 
m2mMi^m306(Dumm^m2mnm25^t^mmmmmi^24(D-f-^/v 

fc^O^rtf#(^$20nm, h^y^tV^O. 32 ^ m) ^^$ttfc^y^7— h 
S«(li:#120mm, J¥£l. lmm)M^b7t 0 -^LT, ^<D^y#-«-h»Lh 

fg2B0WJg208£LTAg-Pd-CuJg (j?$:80nm), ^2fim#:jB306(e:$: 
10~20nm) , H2fB@:jg304£LTGe Sn Bi Te jg : lOnm) , Hl#ffijg3 

28 3 2 34 

03^b"C (ZrO ) (Cr O ) g (J¥£ : 5nm) , ^lMMi^M302tl,X (ZnS) (SiO 

2 50 2 3 50 80 2 

) M 0?$ : 60nm) ^Hl^/^jy^y ioT»jib/c 0 

20 

#C^, mi^«f*S302±^^^S!^tttfJ§g»*L, ^(D_h^rt«(^$2 
Onm, b^y^y^O. 32 u m)^?f^LfcS«^^^T^^LlHl^«^^^J; 

T, W-if^-^ll^ag<^^S^^iff #«23#J^^$^c^:$25 J u m<D3fe 
3fe^ilSl7(D_h^, Si!i«^S209^LTTiO JgO?£:20nm), 
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fglS#tS208£LTAg-Pd-CuJi O¥£:10nmh fg4#ffiJl205£LT(ZrO ) 

2 2 

(SiO) (GaO) Jg(J¥$:10nm).^l|E^S204i!bTGe Sn Bi Te J8 ()¥£ 

5 2 25 2 3 50 28 3 2 34 

:6nmh f|3MJg203£LT(ZrO ) (SiO) (Cr O ) J8 (J¥£ : 5nm) , H3f|« 

2 25 2 25 2 3 50 

f*J8202£LT(ZnS) (SiO) iB (ff$ :40nm) ^JlR^^^y^7i^J:oT^ 

80 2 20 

auto 

h (Ml20mm, ff§65 ix m) ^3M*^»202^^^L[hI^§«^<1:^J;oT 
$75/zm(DS0^iBl3^^bfc o -?r<D#, Jg2fB»JB304, ^^lfBM204^ 

<Db%, 1/— Iftf— All<£>fcftte:405nm, M^^34<Dm P^NAteO. 85, flj 
SB#(Dif^°/KD^M^4. 9m/s, ,K.U?9. 8m/s, tMv- ^ft (2T) }30. 14 

ft #|B£»#:24tf>g|2f# #JB 25(D||2M*f*a 306(Z)|m^ i§2fffgjg 25<Z> 
fEftlS, ^:«f9Mb#tmx.ttfg^!¥«^*^oV>T, HM^4. 9m/s© 
^(1X)(D^^3^ N $|M^9. 8m/s(D^(2X)(D^^4(^i- 0 & 
3o N lX-e<DfBi^S^o^-C«:, 12mW7fevi^O, 12mW^_hl4mW7fcyi£A, 
14mW^_h^XiL^ 0 ^/c, 2X-e<DfB^^S^oV^-C^, 14mW^§£C\ 14m 
WW_hl6mW*vi^A, 16mWJ^_h£x tWz. 0 ^^L##mx.ttf^o 
\^X\t, W0m^m^^MWlOOOm&s±^:O, 500[Il^±1000[Hl^i3!3rA. 
500[Hl*^Xi:LfCo 
(M3) 
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No. 


i2ii*n o 6<oun 






2-1 


(ZnS) 8 o(Si0 2 )2o 


o 


X 


2-2 


Dy 2 0 3 


O 


O 


2-3 


(Dy 2 03)95(Y 2 03)5 


O 


O 


2-4 


(Dy 2 0 3 ) 95 (Zr0 2 ) 5 


O 


O 


2-5 


(Dy 2 0 3 )5o(Zr0 2 ) 5 o 


o 


o 


2-6 


(Dy 2 O 3 )50(Y 2 O 3 )5(ZrO 2 )45 


O 


o 


2-7 


(Dy 2 0 3 ) 5 o(Si0 2 ) 50 


O 


o 


2-8 


(Dy 2 0 3 )5o(Hf0 2 ) 50 


o 


o 


2-9 


(Dy 2 O 3 ) 50 (Y 2 O 3 ) 5 (HfO 2 )45 


o 


o 


2-10 


(Dy 2 0 3 ) 5 o(Zr0 2 ) 25 (Si0 2 )25 


o 


o 


2-11 


(Dy20 3 )5o(Y 2 0 3 ) 5 (Zr0 2 ) 2 o(Si0 2 ) 2 5 


o 


o 


2-12 


(Dy 2 O 3 ) 50 (HfD 2 ) 25 (SiO 2 ) 25 


o 


o 


2-13 


(Dy 2 0 3 ) 5 o(V 2 0 3 ) 5 (HfD 2 ) 2 o(Si0 2 ) 2 5 


o 


o 


2-14 


(Dy 2 0 3 ) 30 (Zr0 2 ) 7 o 


o 


o 


2-15 


(Dy 2 O 3 ) 20 (ZrO 2 ) 80 


A 


o 


2-16 


(Dy 2 0 3 )io(Zr0 2 ) 9 o 


X 


o 


2-17 


(Dy 2 0 3 ) 95 (In 2 0 3 )5 


o 


o 


2-18 


(Dy 2 03)5o(In20 3 )50 


o 


o 


2-19 


(Dy 2 0 3 ) 2 o(In 2 C>3)8o 


A 


o 


2-20 


(Dy 2 03)io(In 2 03>o 


X 


o 


2-21 


(Dy 2 O 3 )90(ZrO 2 )5(In 2 O3)s 


O 


o 


2-22 


(Dy 2 O3) 50 (ZrO 2 ) 25 (In 2 O3) 2 5 


O 


o 


2-23 


(Dy 2 0 3 ) 5 o(Y 2 0 3 )5(Zr0 2 ) 2 o(In 2 03) 2 5 


o 


o 


2-24 


(Dy 2 0 3 ) 2 o(Zr0 2 ) 5 (In 2 0 3 )7 5 


A 


o 


2-25 


(Dy 2 0 3 ) 2 o(Zr0 2 ) 7 5(In 2 03)5 


A 


o 


2-26 


(Dy 2 0 3 ),o(Zr0 2 ) 80 (In 2 03)io 


X 


o 


2-27 


(Dy 2 03)io(Zr0 2 ) 2 (In 2 0 3 ) 8 8 


X 


o 



(3g4) 



WO 2006/051645 



48 



PCT/JP2005/0 16324 



No. 


S2RtftS 10 6 (Dp[Pc 






2-1 


(ZnS) 8 o(Si0 2 )2o 


o 


X 


2-2 


Dy 2 0 3 


o 


O 


2-3 


(Dy 2 0 3 )95(Y 2 03)5 


o 


o 


2-4 


(Dy 2 03)95(Zr0 2 )5 


o 


o 


2-5 


(Dy 2 0 3 )5o(Zr0 2 ) 5 o 


o 


o 


2-6 


(Dy 2 O 3 )50(Y 2 O3)5(ZrO 2 )45 


o 


o 


2-7 


(Dy 2 0 3 )5o(Si0 2 ) 5 o 


o 


o 


2-8 


(Dy 2 O 3 ) 50 (HfO 2 ) 50 


o 


o 


2-9 


(Dy 2 0 3 ) 5 o(Y 2 0 3 ) 5 (Hf0 2 ) 45 


o 


o 


2-10 


(Dy 2 O 3 ) 50 (ZrO 2 ) 25 (SiO 2 ) 25 


o 


o 


2-11 


(Dy20 3 )5o(Y 2 0 3 )5(Zr0 2 ) 2 o(Si0 2 )25 


o 


o 


2-12 


(Dy 2 0 3 ) 5 o(Hf0 2 ) 25 (Si0 2 ) 25 


o 


o 


2-13 


(Dy 2 0 3 ) 5 o(Y 2 0 3 )5(Hf0 2 ) 2 o(Si0 2 ) 25 


o 


o 


2-14 


(Dy 2 0 3 ) 3 o(Zr0 2 ) 7 o 


o 


o 


2-15 


(Dy 2 0 3 ) 20 (Zr0 2 ) 8 o 


o 


o 


2-16 


(Dy 2 0 3 )io(Zr0 2 ) 90 


A 


o 


2-17 


(Dy 2 0 3 )95(In 2 0 3 )5 


o 


o 


2-18 


(Dy 2 0 3 )5o(In 2 0 3 ) 5 o 


o 


o 


2-19 


(Dy 2 O 3 ) 20 (In 2 O 3 )80 


o 


o 


2-20 


(Dy 2 0 3 )io(In 2 0 3 )9o 


A 


o 


2-21 


(Dy 2 O 3 )90(ZrO 2 ) 5 (In 2 O 3 ) 5 


o 


o 


2-22 


(Dy 2 O 3 ) 50 (ZrO 2 ) 25 (In 2 O 3 ) 2 5 


o 


o 


2-23 


(Dy 2 0 3 ) 50 CY 2 0 3 ) 5 (Zr0 2 ) 2 o(In 2 0 3 ) 2 5 


o 


o 


2-24 


(Dy 2 O 3 ) 20 (ZrO 2 ) 5 (In 2 O 3 ) 75 


o 


o 


2-25 


(Dy 2 O 3 ) 20 (ZrO 2 )75(In 2 O 3 ) 5 


o 


o 


2-26 


(Dy 2 0 3 )io(Zr0 2 ) 80 (In 2 0 3 )io 


A 


o 


2-27 


(Dy 2 0 3 )io(Zr0 2 ) 2 (In 2 0 3 ) 8 8 


A 


o 



^<£>*££, ^2ft«#Jg306fc(ZnS) (SiO ) SrJBVyfc-tf-XT'/]^- l~ej2, ZnS 

80 2 20 

2 3 

, ^.^(Dy o ) (y o ) ^fflv>fci^^W2-3-efi, ix, Rx$2xx*<Dmmmmk 

2 3 95 2 3 5 

DyO.YO, ZrO , HfO , SiO , RXlIn O (D^^^/b^, Dy O &10 

2323222 23 23 

mol%<W>":7 0 /V2-16, 2-20, 2-26, ,&U?2- 27^12, lX-C^fBS^S^M 
h%~btft>frotl 0 *fc, Dy O ^20mol%(D^y7k2-15, 2-19, 2-24, R 
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T*2- 25X1^ lX.X<DWMMtW^^l L ^X\ ^a5&JB^fB^fc5^£a5;b;&>o;fc 
o Dy O 36520mol%J:«9#<95mol%^T<©^>^ P ^2-4d^e>2-14, 2-17 

2 3 

, 2-18, 2136^2- IX, ^^2X^cDfe^S»«95ML#^ 

Jfejo, In O »ftb«9^ Al O % Ga O . MgO, ZnO, Ta O , TiO N CeO % SnO 

23 2323 252 2 2 

, TeO . Nb O , Cr O % Bi O „ A1N. Cr-N, Ge-N. Si N „ *fcf£SiC3rJBiyfc 

2252323 34 

£^?>, l^#<D^;^#k*Lfco In O <Dft£>9\^ AlO.GaO, MgO, ZnO 

2 3 2 3 2 3 

,TaO, TiO , CeO JnO, SnO N TeO , Nb O , Cr O , Bi O N A1N\ Cr— N 

25 2 223 2 2 25 2323 

, Ge-N, SiN , &XPSiCfahmUn%^tf:<bh~^(Di[:&!®)&m^^Xh. m^(D 

3 4 

bfc 0 t£&, Jg2MJil05. RTfm2Wmm305<Dttnfe. Zr. Hf, YRTfiSfab 
mt£tlZ>'J?te<kb—KD7C^t^ Ga, In^tFCr^^M{itL§ / >^<^^0(D5c^ 
£OSr£t?£i:;W*L<, r©i^, ZrO x HfO , Y O RXfiSiO frtbm&tlZ>'J>%: 

2 2 2 3 2 

<a-o©itti, GaOJnO i&LFCr O ^3g}W54>&<^— OtD^ffc 

2 3 2 3 2 3 

Ut«4m Bl3(Dft#IE^#:24^^L, Jg4M®f*S206<D*t£f<^ ill 
^4ft«^e206WM^^S^lif^23Sr^tfif*IE»^24(Di^^/l- 

fcfe<D|gft*f ($l£20nrn, h^5/^tV^0. 32 M m) flS^J^ih/fcaKy*— h 
S«(li:#120mm, J?£l. lmm)^lLfc 0 -^LT, ^<D;Ky#— «-r«JLh 
H2Sltjg208^UTAg-Pd-Cujg (J?& : 80nm) % ^2MSf£jg306^LTD 



WO 2006/051645 



50 



PCT/JP2005/0 16324 



yO Jf (J?£:15nmh ^2#ffijf 305£LT(ZrO) (In O ) M 0¥£ : 5nm) . f|2 

2 3 2 50 2 3 50 

!E€Ug304£LTGe Sn Bi Te JS 0?$ : lOnm) , fglMJi303i:LT (ZrO ) ( 

28 3 2 34 2 50 

CrO) jgO¥$:5nm)^lf|«f*iB302^bT(ZnS) (SiO ) J8 (J¥£ : 60nm) 

2 3 50 80 2 20 

onm, 32 » x^^m^tz.mu^s^xmm^mm^^tKx. 

2 

Hl£ttJS208£L-CAg-Pd-CuJg (1?$ : lOnm) , ^4fimf*S206 (J?$ : 5nm 
)^4#Bjg205^LT(ZrO ) (SiO) (In O ) jg : 5nm) N ^lfB^jg204 

2 25 2 25 2 3 50 

<kbTGe SnBiTe € (J¥£ : 6nm) x M3WWM203tVX (ZrO ) (SiO) (Cr 

28 3 2 34 2 25 2 25 2 

O) Jg0?$:5nm), Jg3^*f£Ji202£L-C (ZnS) (SiO) Jg O¥£:40nm)£r 

3 50 80 2 20 

m^^y^r^mKXoxmm^tio 

m^mm^mm^m3mmm202±Km^u #y#— k^— 

h (li:^120mm, /?$65 M m) ^3M*f*a202t^*L[U^$^^^^J;oT 
i$75 nm<Dmwmi3&]&fm-sfc 0 *:<D'<k. 02|S^Jg3O4, &^||lfEM204^ 
206(OTO^^§^p C(D ^^ 7 Vv^ i tL^ o 

IB^#:24©^ltf #jg23(D|B^S, &lJWML«£m;tttf^$'J^Lfc 0 - 
<D£#, iff— .A HCDfcft {340511111, ^f^)l/^X34(Z)|fl P#:NA{iO. 85, 
^H#(Dif>-^VKZ)^M»4. 9m/s, ,Rtf9. 8m/s, fS-7-^(2T)!iO. 14 

mmmmmm4<DMimmm23<DMmmfcm206<Dttnt,mmmm23<D 
mmm&, Rxim'oM^m^^-m^ww^^K^^x, mmst&4. 9m/ s © 
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lX-C(DfE»iSS^oV^Ttt, 12W7fc$ffi5rCX 12WJ^_hl4W*yi^A, 14W 

L##mx.mWi000HI^_h?rO, 500[Hli^_hl000[Hl*«^A, 500[H*vS2r 

x i:Lfc 0 
(^5) 



No. 






1011 


3-1 


(ZnS) 8 o(Si0 2 )2o 


o 


X 


3-2 


Dy 2 0 3 


o 


A 


3-3 


(Dy20 3 )95(Y 2 0 3 ) 5 


o 


A 


3-4 


(Dy 2 0 3 ) 95 (Zr0 2 ) 5 


o 


A 


3-5 


(Dy 2 0 3 ) 5 o(Zr0 2 ) 5 o 


o 


O 


3-6 


(Dy 2 O 3 )50(Y 2 O 3 )5(ZrO 2 )4 5 


o 


O 


3-7 


(Dy 2 0 3 ) 50 (Si0 2 ) 5 o 


o 


O 


3-8 


(Dy 2 0 3 ) 5 o(Hf0 2 ) 5 o 


o 


O 


3-9 


(Dy 2 O 3 )50(Y 2 O 3 ) 5 (Hff) 2 )45 


o 


O 


3-10 


(Dy 2 O 3 ) 50 (ZrO 2 ) 25 (SiO 2 ) 25 


o 


o 


3-11 


(Dy 2 0 3 )5o(Y 2 0 3 ) 5 (Zr0 2 ) 2 o(Si0 2 ) 2 5 


o 


o 


3-12 


(Dy 2 O 3 ) 50 (HfD 2 ) 25 (SiO 2 ) 2 5 


o 


o 


3-13 


(Dy 2 0 3 ) 5 o(Y 2 0 3 ) 5 (Hf0 2 ) 2 o(Si0 2 ) 2 5 


o 


o 


3-14 


(Dy 2 0 3 ) 3 o(Zr0 2 ) 7 o 


o 


o 


3-15 


(Dy 2 O 3 ) 20 (ZrO 2 ) 80 


A 


o 


3-16 


(Dy 2 0 3 )io(Zr0 2 ) 9 o 


X 


o 


3-17 


(Dy 2 0 3 ) 95 (ln 2 0 3 ) 5 


o 


A 


3-18 


(Dy 2 0 3 ) 50 (ln 2 0 3 ) 5 o 


o 


O 


3-19 


(Dy 2 O 3 ) 20 (In 2 O 3 )80 


A 


O 


3-20 


(Dy 2 0 3 )io(ln 2 0 3 ) 90 


X 


O 


3-2 1 


(Dy 2 0 3 ) 9 o(Zr0 2 ) 5 (In 2 0 3 )5 


O 


o 


3-22 


(Dy 2 O 3 ) 50 (ZrO 2 ) 25 (In 2 O 3 ) 25 


o 


o 


3-23 


(Dy 2 0 3 ) 5 o(Y 2 0 3 ) 5 (Zr0 2 ) 2 o(In 2 0 3 ) 25 


o 


o 


3-24 


(Dy 2 O 3 ) 20 (ZrO 2 ) 5 (In 2 O 3 ) 75 


A 


o 


3-25 


(Dy 2 O 3 ) 20 (ZrO 2 ) 75 (In 2 O 3 ) 5 


A 


o 


3-26 


(Dy 2 0 3 )io(Zr0 2 ) 8 o(In 2 0 3 )i 0 


X 


o 


3-27 


(Dy 2 0 3 )io(Zr0 2 ) 2 (In 2 0 3 ) 8 8 


X 


o 



(^6) 
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No. 


^211#S 10 6 (D&m 






3-1 


(ZnS) 8 o(Si0 2 )20 


o 


X 


3-2 


Dy 2 0 3 


o 


O 


3-3 


(Dy 2 03)95(Y 2 03)5 


o 


O 


3-4 


(Dy 2 0 3 )95(Zr0 2 ) 5 


o 


o 


3-5 


(Dy 2 0 3 )5o(Zr0 2 ) 5 o 


o 


o 


3-6 


(Dy 2 O 3 )50(Y 2 O 3 )5(ZrO 2 )4 5 


o 


o 


3-7 


(Dy 2 0 3 ) 5 o(Si0 2 )5o 


o 


o 


3-8 


(Dy 2 O 3 ) 50 (HfO 2 ) 50 


o 


o 


3-9 


(Dy 2 0 3 ) 5 o(Y 2 0 3 )5(Hf0 2 )4 5 


o 


o 


3-10 


(Dy 2 0 3 ) 5 o(Zr0 2 ) 2 5(Si0 2 )25 


o 


o 


3-11 


(Dy 2 0 3 ) 50 (Y 2 03) 5 (Zr0 2 ) 2 o(Si0 2 ) 2 5 


o 


o 


3-12 


(Dy 2 0 3 ) 5 o(Hf0 2 ) 25 (Si0 2 ) 25 


o 


o 


3-13 


(Dy 2 0 3 )5o(Y 2 0 3 ) 5 (Hf0 2 ) 2 o(Si0 2 ) 25 


o 


o 


3-14 


(Dy 2 0 3 ) 30 (Zr0 2 ) 7 o 


o 


o 


3-15 


(Dy 2 O 3 ) 20 (ZrO 2 ) 80 


o 


o 


3-16 


(Dy 2 0 3 )io(Zr0 2 ) 9 o 


A 


o 


3-17 


(Dy 2 0 3 ) 95 (ln 2 0 3 ) 5 


o 


A 


3-18 


(Dy 2 0 3 ) 5 o(ln 2 0 3 ) 5 o 


o 


o 


3-19 


(Dy 2 03) 2 o(In 2 0 3 ) 8 o 


o 


o 


3-20 


(Dy20 3 )io(In 2 0 3 ) 9 o 


A 


o 


3-21 


(Dy 2 0 3 ) 9 o(Zr0 2 ) 5 (In 2 0 3 )5 


o 


o 


3-22 


(Dy 2 0 3 ) 5 o(Zr0 2 ) 25 (In 2 0 3 ) 2 5 


o 


o 


3-23 


(Dy 2 O 3 ) 50 (Y 2 O 3 ) 5 (ZrO 2 ) 20 (In 2 O 3 ) 25 


o 


o 


3-24 


(Dy 2 O 3 ) 20 (ZrO 2 ) 5 (In 2 O 3 )75 


o 


o 


3-25 


(Dy 2 0 3 ) 2 o(Zr0 2 ) 75 (In 2 0 3 )5 


o 


o 


3-26 


(Dy 2 0 3 )io(Zr0 2 ) 8 o(Tn 2 0 3 ) 10 


A 


o 


3-27 


(Dy 2 O 3 )i 0 (ZrO 2 ) 2 (In 2 O 3 ) 88 


A 


o 



ZL(D%g^ j m4ffimfcm206l£(.ZnS) (SiO ) <SrJEV^c1^://V3- lXlt, ZnS 

80 2 20 

2 3 

, (DyO) (Y O ) £ffll^c1^:77V3-3, (Dy O ) (ZrO ) ^fflV^ci^^7°/V3 

23 95 235 23 95 25 

-4. RXfiDy O ) (In O ) ^fflV^ci^^/V3- 17Xte, lXX<D^MVm^ 

2 3 95 2 3 5 

I^Dy O JO, ZrO , HfO , SiO , RXfln O (DU^^^^fcM^ \ Dy O & 

2323222 23 23 

10mol%(7)i^^ 0 /V3-16, 3-20, 3-26, $.^3-27^3:, lX-C(DfB»^iS^ 
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%>Z±&t>ii*r>1to *fc, Dy O ^20mol%<D1^:7 < VV3- 15, 3-19, 3-24, RU 

2 3 

Dy O ^20mol%J;«9^<95mol%7fei|(D^7Vk3-5d^3-13, 3-18, 

2 3 

^tj?3-2i^^3-23-e^, ix, R^x^fDmmm&tmMvm^mz-fem&b 

In O <DiW0\C^ Al O , Ga O , MgO, ZnO, Ta O , TiO , CeO , SnO 

23 2323 252 2 2 

, TeO , Nb O , Cr O , Bi O , A1N, Cr-N, Ge-N, Si N , *fcf*SiC£ffll vfc 

2252323 34 

£^5>, mW:(&ffi^frmbtLfc 0 In O (Dft^<9^, Al O , Ga O , MgO, ZnO 

2 3 2 3 2 3 

, Ta O , TiO , CeO , In O , SnO , TeO , Nb O , Cr O , Bi O , A1N, Cr— N 

25 2 223 2 2 25 2323 

, Ge-N, Si n , RXFSiCfahm^fo%^tj;<bhr.^(Dik&!®)$:m\<^xh. mmco 

3 4 

Hlff «fWB 102£LT (ZnS) (SiO ) Jg : 60nm) , Hl#BS 103£L 

80 2 20 

T(ZrO) (CrO) S : 5nm) , fB»JBl04£LTGe Sn Bi Te Jg(/¥$:10 

2 50 2 3 50 28 3 2 34 

nm), ^2Mmf*JBl06(^:10~20nm), SttSl08^bTAg-Pd-CujB (J? 
$ : 80nm) ^JI|»^-?5/^y^7*^J:o-C^jgLf' 0 

^^a?J!^tt#^^5-««28_h^^L, ^26(DHMJB108^ 

6£^-S«282rgMf £-frfc 0 HB^Sl04(Z)^B^-if^-A-eM^ 

®^#:29(Dtt#jgl6(DfB»^S, ^^«9ML##mx.^^a«^bfc 0 

, 1/— iff— AlKD^4^^405nm, ^V^34©f|PtNA!j:0. 65, $IJ^B#<D 
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y-^/MDWSM&tt:8. 6m/s, RXF17. 2m/s, ll-7^1ij:0. 294/zm^L 

80 2 20 

«^X.ttf^^MV>r^^^^, 0 / Co ^ H2M«f*«106^Dy O , £.tf(Dy O 

2 3 2 3 

) (y o ) ^v^t^, ix, RTf2x^<Dmmm&tmMLsW%Mx.v£m&bh 

95 2 3 5 

fc&#-C&5;i£;&5;ba>o;fco !l2ffmfWBl06^Dy OJO, ZrO , HfO 

2 3 2 3 2 2 

, SiO , RXfln O O^a^^SrfflV^cJ^, Dy O ^20mol%J^_h, 95mol%J^T 

2 2 3 2 3 

In O <£>ftb«9(£, Al O , Ga O , MgO, ZnO, Ta O , TiO , CeO , SnO 

23 2323 25222 

, TeO , Nb O , Cr O , Bi O , A1N, Cr-N, Ge-N, Si N , SfcfciSiCSrfflVyfc 

2252323 34 

<k^>, m$fc<Dlfe$k&%btvKLo l£fc, In O (DftbtUC Al O , Ga O , MgO, ZnO 

2 3 2 3 2 3 

,TaO, TiO . CeO JnO, SnO . TeO , Nb O , Cr O , Bi O , A1N. Cr-N 

25 2 223 2 2 252323 

. Ge-N. Si N . ^t^SiC^^jgfm^^<^^0(D>^b^^fflV^l:t, ^0#<D 

3 4 

(IUfe0!J6) 

^it^H6-e«, 06©ttf«iB»jftfr32SrfNKb, mmmzbm&nmwtMf^it,, 

fc^O0gl*]?t($§£4Onm, h9^t>^0. 344 /z m) &Mf&&tlfctf}}#~- h 
*«(li:#120mm, J?£0. 6mm)^fLfc 0 ^LT, ^<D*KJJ#— aj?*— h»t_h 
t-, ^3flS#:jB202iL-C(ZnS) (SiO) JB (i?$:40nm) , ^3#®«203<kb 

80 2 20 

T(ZrO) (SiO) (CrO) jg (J?$ : 5nm) , Hlfe^Ul204£L-CGe Sn Bi Te 

2 25 2 25 2 3 50 28 3 2 3 

Jg(/¥£:6nm), ^4#BiB205^LT(ZrO ) (SiO) (Ga O ) jg 0¥$ : lOnm) 

4 2 25 2 25 2 3 50 

, Jgl££tJJB208£LTAg-Pd-CuJg 0¥£: lOnm) , Sia*HSEJg209i:L"m 
O jg (J¥£ : 20nm) &M#&'^y*V>?'mz£<DXmmUt 0 

2 

^0. 344 a m) ^M^tlfc^y*-#^-hSK (fit 1 20mm, J?&0. 58mm) 
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-Cujg : 80nm) , ^2Mmf*S306 : 10~20nm) , ^2fE»S304^L 
TGe SnBiTe jg lOnm) , Hl#fiJg303£LT (ZrO ) (CrO) jg (ff 

28 3 2 34 2 50 2 3 50 

$ : 5nm) , MlBMi^M302fLX (ZnS) (SiO ) JB (J¥£ : 60nm) ^JlH^/^jy^ 

80 2 20 

^f, ^^^bttTO^S«30(D^lf|«#:S302±^M*U, St£26£> 
Sa©^SjB209^S«30^^L[Hl^^^^^J;oT^-^Mgjg (i¥$20 
At m)^?f^b/c(D^, ^a^MMbTWSi^^b^^r^^ioT, ^*jg27 

iftf— iaitf>fcftte405nm, M^>^34<Dm P^CNA^O. 65, SU^ 
B#C0^^7°/KD^5gS^8. 6m/s, $^17. 2m/s, 11^- ^{30. 294 .uni 

^O^, ^W!|2^|D#^, H2M«f*S306t3l(ZnS) (SiO) ^V^c#^ 

80 2 20 

^^ttfE^V^/^^ofco £fc, ^2ftmf*«306^Dy O , &^(Dy O 

2 3 2 3 

) (YO) £fflVvfd^g\ IX, ^LU?2X-e(DfBMit»«93gL#^mx.ttt^^^ 

95 2 3 5 

KM^h^t^^f^o tifc, H2M«#:jB306^Dy O JO, ZrO , HfO 

2 3 2 3 2 2 

. SiO , Rmn O (DU^^m^fcM^, Dy O ^20mol%J^_h. 95mol%J^T 

2 2 3 2 3 

Xfo&Z.k&frfi^fc 0 
^5o, In O CDftfrVte, Al O , Ga O , MgO, ZnO, Ta O , TiO , CeO , SnO 

2 3 2 3 2 3 2 5 2 2 2 

, TeO , Nb O , Cr O , Bi O , A1N, Cr-N, Ge-N, Si N , ^fc{*SiC^fflV^c 

2252323 34 

£'^>, mm(DW^^hflfc 0 In O <Dftt>*)\^ Al O , Ga O , MgO, ZnO 

2 3 2 3 2 3 

, Ta O , TiO , CeO , In O , SnO , TeO , Nb O , Cr O , Bi O , A1N, Cr— N 

25 2 223 2 2 25 2323 

, Ge-N, siN , RXFSiCfahm^fri%^t£<bhr.^(Dik&!®)$:m\<^xh. mmco 
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6(D^«93Mb#^x.[Hl^c^fB]_hb/ Co MMM6lZ^^X, H2#ffijg305 

UfCo Jg2MJil05. ^^2#BS305(D^^, Zr. Hf, YRXfSifrb 

i:OSr^tf ~£#W3;b<> ZrO x HfO , Y O ^IJ^SiO frbmittlZ'Pft 

2 2 2 3 2 

<th—^(Dmih^0t, GaOJnO ^.t^Cr O ^^il^tL^^<^^0(Z)^b 

2 3 2 3 2 3 

mmimxi^ m6commmmmm2^mu mMmtmm^nmi&ftofco 

S«(li:^120mm, /¥£0. 6mm) 2rfflicUc 0 ^LT, ^(D^y^7-^-hS«_h 
fcU H3fim#:Jg20-2£LT(ZnS) (SiO ) Jg U¥£:40nmh H3#®jg203£b 

80 2 20 

T (ZrO ) (SiO ) (Cr O ) jg (J?£ : 5nm) „ Hl?e^Ug204£LTGe Sn Bi Te 

2 25 2 25 2 3 50 28 3 2 3 

JB 0¥£ : 6nmK f^4#BJg 205 ^LT (ZrO ) (SiO) (In O ) JgO¥£:5nmK 

4 2 25 2 25 2 3 50 

Hl4M®f*«206 (J?& : 5nm) , ^lH*fiB208^LTAg-Pd-Cujg 09£ : lOnm 

) , mmmm^m 209 ti^xTio m o?£ 20nm) <^v^m^x^xm 

2 

^•0. 344^111)^^^^^— ^—h^«(li:#120mm. /¥£0. 58mm) 
£JMUi 0 ^LT, ^O^y#~^~h»t_L^ Jg250H-Jg208£LTAg-Pd 
-CuJgO¥£:80nmh H2M*#:Jg306tbTDy O jg ()¥£ : 15nm) , H2|fffijg 

2 3 

305£bT(ZrO ) (In O ) jg (/¥£ : 5nm) , H2ffiiUg304£LTGe Sn Bi Te 

2 50 2 3 50 28 3 2 34 

JgO?£:10nmh fill #ffijg 303 £L-C (ZrO ) (Cr O ) Jg (/? $ : 5nm) , Hlft 

2 50 2 3 50 

m#:S302^LT (ZnS) (SiO ) Jg (J?£ : 60nm) ^JlR^/V^y^i'ic^oT 

80 2 20 
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^vxmm26tmmo^mm^tc 0 mm^ ^2iB^jg304, Rxfmimmm2 

^(oxo^xmbtbtti^M^x^x, mmm4bmm<DjjmK£ox, mnm 
mmm2(Dmimnm23(Dmmm&. mimom.m^^m^wm^ a ^ 

iff— ^ll(D^S»405nm, M^^34COm PfNAttO. 65, PJJt 
B#(Df-^/V(D^M«8. 6m/s, ^1^17. 2m/s, ^ft«0. 294^ 

H»!j4^^l#^^4M€;f*S206^(ZnS) (SiO ) £rfflWd^£- 

80 2 20 

ra\ zusic^ti^mn^mmm^sk^xi^^tz.^^ ix, ^u«2x-e(D#i95Mb 

##mx.tt^^^v>r^^t>^^ofc 0 Jf!4Mmf*JB206^Dy O , RtF(Dy O 

2 3 2 3 

) (y o ) ^v^t^, ix, Rxf2xx<Dmmm&tmM^m^Mx.vkm&th 

95 2 3 5 

f-^0-e^^i:^t)^^ofc o H4M«fWB206^Dy O JO, ZrO , HfO 

2 3 2 3 2 2 

, SiO , Rmn O (DU^-^^^M^; Dy O ^20mol%J^_L, 95mol%J^T 

2 2 3 2 3 

otsia^fe^^, ix, &x$2xx(Dmmmmbmvm^m%M^m&thfc£k& 

X&Z>Z.btffrfrofc 0 
&4o* In O (DWfy^K, Al O , Ga O , MgO, ZnO, Ta O , TiO , CeO , SnO 

23 2323 25222 

, TeO , Nb O , Cr O , Bi O , A1N, Cr-N, Ge-N, Si N , ^{^SiC^ffiV^ 

2252323 34 

<k^>, mm(D^^mhtltc 0 l£fc, In O <Dftt>mt. Al O , Ga O , MgO, ZnO 

2 3 2 3 2 3 

, Ta O , TiO , CeO , In O , SnO , TeO , Nb O , Cr O , Bi O , A1N, Cr-N 

25 2 223 2 2 25 2323 

, Ge-N, Si N , m$SiCfrhm\£nZ>'P?£<bh~ o^b^^fflV^, l*l#£> 

3 4 

(afe»>i9) 

Hife^lld^^»!)8^*DV^, IBM104, HlfE«»204, *fc«^2fB®jB3 
04^(Ge-Sn)Te, GeTe-Sb Te , (Ge-Sn)Te-Sb Te , GeTe-Bi Te , ( 

2 3 2 3 2 3 
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Ge-Sn)Te-BiTe , GeTe- (Sb — Bi) Te , (Ge-Sn)Te- (Sb — Bi) Te . G 

2 3 2 3 2 3 

eTe- (Bi-In) Te &TJ*(Ge-Sn)Te- (Bi-In) Te (D\ ^tlfi^M&tlZttPt 

2 3 2 3 

MJteWlfrbM&WMZjS^X, H2^m#:Jgl06, Jg4^«f*Ji206. *fcti^2 
fiH#:Jg 306 (clDy O <T>fot>W£^ Sc O . Y O . La O . Gd O . ttcfeYb O £r 

23 232323 23 23 

*fc^H2Mftf*S306^Dy O (DftbtU^ DyO , Sc O , YO , La O « GdO 

23 23 2323 23 23 

2 3 

(HJfiWll) 

t^ii6/tmX6/jmt'^0. 1 n m, HlMfl;^S401i:LTDy O 3r4. 5jumX 

2 3 

5 p. m-ej?$0. 01 jum, HlfB^jB41tLTGe Bi Te Sr®^5 ju m X 5 m^ff 

22 2 25 

$0. 1 ju m, H2fB&S42^LTSb Te Ge^Si5/imX5/imt)|$0. lfim, 

70 25 5 

H2M@f*S402^LTDy O £4. 5 ju mX 5 /z nrC^$0. 01 M _h$|3m*43^ 

2 3 

LTPt?rBf5 M m X 5 » roX*W~&0. 1 » m WlB^^^y^fe^J^JgLfco 
Hlfimf*S401, RXFM2mMfcm402femUfcXhZ> o tot, $glWMR4U 
^LtJ?^2fE^jg42^m»^i-^fe, ^lfl«fr«401, &U«^2«|«frJB402S: 
HlfBM41, ^S2fEM42J;S9/h$V^ffi«-e^L, TSP«fil40, S&lfBSg: 
«41. Jg2fB3iUi42, &t^±SP««43^g|-f SSp^Kit-cv^o 

^r^m, T$P««40, ^TJ?_h§|5m^43(clAuy— K^^V^V^U PP»45 
^LTm^WftlgfB»#^^®50^*^Wft#fE«^#:44^^L^ o ^<D« 

^£3®£nlfig<D^/^ T§Pmte40^_hfpm*43(D^i^-f5/^-49^LT^ 
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ml xl 

filOOns-CfeSo -Hit, !^2fBgUg42<Dgt£T f*550°C, tfe&lkMgT f*200 

xl m2 x2 

x2 al 
cl 

ffir {3800 Q. ^affi-e^^gr tt20Q-C&5„ 

a2 c2 

gPS^43(D^^ N E|ll(DfB^5S?#501^^V^TI =5mA,t = 150ns<Dt?$ft^ 

cl cl 

#tH2£i-s) 0 ^KD^, T§pm«4oi!_h^m*43(Dr B i^, miKDmm 

W^502^*5V^I =10mA,t = 100ns<Dm^/l^£I^JPUh£r^ f|2fE 

c2 c2 

TS^te40i!_hfRm^43(D^iC Elll(D|B^iS^503^*5V^-CI =10mA 

c2 

, t =150ns»S^/N/V^^^Pb^^^. mifBM41^.^2fBM42^ztt 

cl 

^#^ B «ffi^^^^iffi \^mvrz. (sir, vtmtirz) „ 

JJctZl, ||1|E^S41^^2|E^S42^#^^^^T^^^^^4(D^ 
, T8B®K40i:_h|f|S®fi43<D|SU;^ Hlll<Z)|B^^^504^V>TI =20mA, I 

al c2 

= 10mA, t = 100ns<Dm^/^M#PLfCc^^ &liB»Ji4le&3*as*&i&*l 

c2 

a>k#&®ffifc^Ufc(<fc1lB3)„ *fc*B4©i:§\ T§pm*40^_hfpm*43(D 

F^^, B|ll(DfB&W^505^*5V^-CI =15mA,t -50ns(D^^/^^^PL 

a2 a2 

^2|B^S420^^^^^^^(z:^bf c (^2) 0 JRUB 
4£>£^\ Tfl5«S40i_hfRSffi43(D^^, 011(D^*»^5O6^*5V^I =20 

al 

mA, t =50ns<Dnffi'<A'X&ftitiQl,tz.bZ.^ HliE^Ug41&tJ?fg2fB^Ug42^ 

al 

^2tb<{»H3(Z)^, E|ll<^fE®«^503^V^I =10mA N t 

c2 cl 

= 150rn<Dnms<A>*tttMVJt}£L^ ^lfB«jg4lS:^2fBM42^^^^ 
*W^507^*dV^TI =20mA, I =10mA,t =150ns, t = 50ns(DH#ft/-?/V 

al c2 cl al 
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fefLfc(WDo l£f', VtM2(Dt^^ Blll(DfE»W508^V^I =20mA, I 

al 

= 10mA,t =100ns N t =50ns'S;^^^^Dbfc^^>, HlfB^jg41^ 

c2 c2 al 

ffiMim^mwmz.m&^ M2mmm42i>m£knm^M!m^& i Lfc.(VK 

M3) 0 VtM3(Db%, Elll»fB^^509^*DV>-CI =15mA, I =5mA, t 

a2 cl c 

= 150ns, t =50ns(DmM^/V^mwUz.t^. ^lfEgWg41;d5^t§iK*Bi&> 

1 a2 

xi^2mmm42(D^ri^^^t^n^t<Dm^num^mmt^^ 
zb&x°%, 4^(Dvtm(vtmi:mmmm4itm2mmm42^mK^Bm^. ^ 
m2:mm»m4i^^^m2mmm42mmmm.vtm3:mmmm4i^ 

#^TO-e^2fE®jg42^|i^ H ^H^ ^4:Hl|B»JB41^2fB»jg42^ztt^^ 

m^W^^^^ft#IE^#:44(Di^«9ML##mx.IlI#:»J^b^^r^, 
^l^m#:S401^^2fim#:S402^tev^^^lfc^lO^_hfp]_h-e^ 
^btft>fr^fc 0 rtb^, ^1M*#:S401, &lFf!2ffmf*JB402/^ fglfBiiyg4 
l^IJ?||2fB®jB42^(DTfPm«40^tJ ? Ji^«^43^^(Z)^K#«]^$lJbT 

[0007] ^^stifgfBSi^te, fB»bf-ft«^H#^##-e^§tta 



WO 2006/051645 



61 



PCT/JP2005/016324 



m^mm 

WimWnfcmtiK Ml (ffib, MlteSc, Y, La, Gd, Dy&OTb^M*v54>& 
fiifBM^fWB/^ Ml (ffiU MliiSc, Y. La, GcU Vy&XFYbfrhmi$n&J>f£ 

[3] wit?MMfcmfr\ £hKM2 ({B.U M2fiZr, mmxFSifrhmittiZ>'Pts:<bt>— 

[4] itffta^S;{fcJi#\ §^tM3 M3f3AL Ga, Mg, Zru Ta, Ti, Ce, In, Sn, 

Te, NK Cr. BL AL Cr. Ge. NRTfCfabmi-£frl%'Pt£<bh~ oCO^c^f) Sr^tf 

[5] fiffBftmWB^^^ 

Ml M2 O ({B.U 10<a<40 N 0<b< 25 ) 

a b 100-a-b 

[6] mffB^m#:jg^, mjfcK. 

Ml M3 O ({B.L, 5<c<45, 0<d<85, 25<c + d< 95 {W^%) ) 

c d 100-c-d 

[7] mmmm>fcmi)K m$&: 

Ml M2M3 O (fib. 5<e<4<X 0<f<25, 0<g<85. 25<e + f + g<95 

e f g 100-e-Fg 

M mmmmfomtK mi o sr^t?, «^«i*fc«2^iE^oft#iE^#:o 

2 3 

[9] ifiTfB^ffcJg/^ Ml O -M20 f*^il3^fB*cOff IgfB^^o 

2 3 2 

[10] mt£WMt$Mfr\ £ib^D({B.U DteAl O.GaO, MgO, ZnO, Ta O , TiO , 
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CeO JnO, SnO , TeO , Nb O , Cr O , Bi O , A1N\ Cr-N, Ge-N. Si N 

223 2 2252323 34 

[11] ffffE^flH^JB^ M^(M1 O ) (M20 ) ({&U 20^x^95(mol%)) 

2 3 x 2 100-x 

[i2] MmwmfomvK m&mMi o ) (d) mu 2o^ y ^95(moi%)) 

2 3 y 100-y 

[13] ttifBfi«f*jB^^ 

(Ml O ) (M20 ) (D) (ffiU 20^z^90, 5^w^75, 25^z+w^95(mo 

2 3 z 2 w 100-z-w 

1%)) 

[14] BiffBfE»S^ N MsM*mt4¥M i %mt(DT^J®mk?£^'t. If ^Ill^^l3(DV^ 
[15] tiffEfEM^ % SK Bi, InltFSn^^lim^/Ki'b-OfD^gi, Ge£. Te 
[16] mjfEIE^jB^, (Ge-Sn)Te, GeTe-Sb Te , (Ge-Sn)Te-Sb Te , GeTe 

2 3 2 3 

-Bi Te „ (Ge-Sn)Te-Bi Te , GeTe — (Sb — Bi) Te , (Ge — Sn)Te— (Sb 

2 3 2 3 2 3 

-Bi) Te N GeTe - (Bi-In) Te ^U^Ge-SrOTe- (Bi-In) Te <D\^iTfrlfrX* 

2 3 2 3 2 3 

[18] Wm^-mmilK Zr, HT YRTfSfabM&frZ'Pt£<bb—^<D7tmt, Ga, InR 

[19] tfffE^ffiJg/^ zro , Hfo x y o &u?SiO frhmi*£fri%'J>fj:<kh— ^<r>mYM 

2 2 2 3 2 

tGaO.InO S.t^Cr O ^^Sfm^^<^-0(D^t:^i!^tP, ft^I 

2 3 2 3 2 3 

[20] MlftK Dy-efeS, ff^3Sl^^l9(DV^-f ^^II^fB«(Dtt#fE»^#:o 
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[21] Ml^\ DybY&m&VO-VfoZ. ftjfr&lfrhl9(D\^tlfr—mzWM(Dtif&W. 

mmmfom&f&mirZ)j:mz$o\^x, ^<^mi mu Mmsc, y. La, g 

^>^<^-o(DBfrfEff#«^J^X§X@^ N fBM^i^X^X@^»m 

f*S^itx^x@^/>^<^^r^, 

l(HBfl«#:JBSr^«t"5X@l!:*3V^, 4>&<£t>Ml (ffiL, Ml^Sc, Y, La, G 

[24] tff|Efim^S^J^«X©^fflV>§^-?^^y^^-^5/b^, $e>tcM2 ({B L 
23 ^fB«(DttlgfB®^f*^Mit^^o 

[25] tffSEfim#:JS^J^i-6X@-efflv^6^-?^^y^^— ^yU\ £b\z.M3mV 

, M3teAl, Ga, Mg, Zn, Ta, Ti, Ce, In, Sn, Te, Nb, Cr, Bi, Al, Cr, Ge, N 
M1M20 ({BL, 5<h<45, 0<i< 30 (JKX%) ) 

h i 100-h-i 

tm^tlZ, ft^il24^|B«OfffgfB^#:(Z)S3g^& 0 

[27] mmmmi^m^mir^i:mxm^^^y^>^-^yh^K mmn 

M1M3 O ({ELL, 0<j<50, 0<k<90, 20<j +k< 100 ) 

j k ioo-rk 

[28] mmmni^m^m^JMxm^^^y^v>'^-^yh^K 
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M1M2 M3 O (ffiU 0<1<45, 0<m<3C\ 0<n<9C\ 20<l+m + n< 

1 m n 100-1-m-n 

100(jJK^%)) 

[29] Mmmnfom&f&WkTzrM^m^^xs^ypy^y?— mi o sr^-tp, 

2 3 

[30] tff|Eftm^S^J^«X@^fflV>§^^^^y^^-^5/b<Dm^^, Ml o 

2 3 

-M20 ^sti^ mMm4Kmm<Dmmtmm^<Dm^m 0 

2 

DJ3A1 O.GaO, MgO, ZnCX Ta O % TiO „ CeO ,InO, SnO , TeO % Nb 

2323 25 2 223 2 22 

O.CrO.BiO, A1N\ Cr-N, Ge-N, Si N ^U ? SiC^^il^^^>^<^— 

5 2 3 2 3 3 4 

[32] t&iBfia^S^J^t-sx^fflv^sx/^y^y^^— y^hds, *&JE&5£ 

(Ml O ) (M20 ) OffiU 15^s<100(mol%)) 

2 3s 2 100-s 

[33] tffiEftm^S^J^«x©^fflv>§^-?^^y^^-^5/b^, 

(Ml O ) (D) (ffiU 15^t<100(mol%)) 

2 3 t 100-t 

[34] B^rfBflm^jB^J^i-§x@-efflv^^^^^^y>-^-y^y^^^ 

(MIO) (M20) (D) (ffiU 15^u^95, 0<v^80, 15<u+v< 100(m 

2 3 u 2 v 100-u-v 

ol%)) 

[35] ttf|E|B^«^J^«X@^ftf|E^m#:jB^J^«X@(D^ fc, #®JB£/& 
JgrrSlS&SkKflf ;L5. M^II22^^34(DV ^*Ld>— ^SB*t<Z>|f SRiE&jffi 

[36] BiffBfl*f*jB^J^i-5X@^*DV vf, Ar^^ffl V ^fc^Ar^irO # 

2 
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